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Abstract
This article aims to assess the effectiveness of the BitTorrent paradigm for VoD streaming over 5G wireless networks. To this end, we 
look into recent literature works concerning this research theme. The experiments are carried out through simulations assessing 
a set of important metrics. The major findings indicate that this paradigm may help to optimize the traffic load within each cell 
site and consequently, best leverage the full potential of 5G communication. Therefore, our main contribution is to provide the 
literature with valuable subsidies for developing streaming protocols focused on wireless communication. Index Terms-Streaming, 
BitTorrent, 5G, Wireless.

Introduction
High-performance backhauling systems for the radio access 

network are pivotal for achieving the 5G commu- nication’s entire 
potential. This is because the high traffic load inside each cell site 
needs to be eventually forwarded to the core network using the 
backhaul network. The backhaul-network bandwidth capacity 
may hence become a serious limitation for the 5G communication 
[1-4]. Specifically related to VoD streaming, one alternative to 
surpass that limitation is to strive to optimize the bandwidth usage 
within each cell site of the covered area by deploying an effective 
bandwidth-sharing algorithm. Thereby, we may pose the following 
research question: How effective would be a BitTorrent-like 
algorithm? To respond to the afore mentioned question, we then 
look into recent literature proposals encompassing the BitTorrent 
paradigm. More precisely, we analyze the fol- lowing algorithms: 
BitCover [4], IB-A [5], and MTV [6]. These proposals are recent and 
hence may enable us to obtain a valuable up-to-date assessment of 
the BitTorrent paradigm’s effectiveness on 5G wireless networks.  

 
The evaluation experiments are carried out through simulations 
considering a set of important metrics. Within this context, the 
key contribution of this article is to provide the literature with 
valuable subsidies for developing streaming protocols focused on 
wireless communication. The remainder of this article is organized 
as follows. Section II succinctly reviews the BitCover, IB-A, and MTV 
proposals. Section III explains the experiment setup. Section IV 
delves into results and analyses. At last, final conclusions and future 
work constitute Section V.

Literature Proposals: Bit cover, IB-A, and MTV
Each of the BitCover, IB-A, and MTV proposals consists of two 

core policies: piece selection and peer selection. The former is used 
by a peer to request video pieces from another peer, and the latter 
is used by a peer to enable another peer to retrieve video pieces 
from it. The main differences among these proposals may be seen 
in Table 1.
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Table 1: Brief description of proposals.

Reference Algorithm Description

[4] Bit Cover

Data transmission (i.e., piece delivery) between two peers can occur via 5G (if they are farther than 100 m apart) or Wi-
Fi-Direct (if they are less than 100 m apart).

Its peer-selection policy uses the coverage criterion: the selected peer is the one that owns more downloaded pieces.

Its piece-selection policy deploys a sliding window W and an interior buffer V.

Its piece-selection policy partitions the video file into equal parts, within which a sequential download policy is as- signed.

[5] IB-A

Its peer-selection policy uses upload rate and indirect reci- procity as criteria: peers that share more pieces on average are 
selected.

Its piece-selection policy uses a sliding window W and an interior buffer V (as in BitCover), but the video file is not parti-
tioned.

Intermediary peers (between endpoints) store pieces routed through them.

[6] MTV

It uses a centralized video server to send pieces (via 5G links) to peers who cannot get them from their neighbors via 
WiFi-Direct links.

Its peer-selection policy prioritizes those peers who have more downloaded pieces.

Its piece-selection policy partitions the video into prede- fined windows, and pieces are then randomly selected from each 
of them.

Experiment Setup
Our experiments consider a network of n mobile peers. This 

network is deployed on a single 5G cell covering an obstacle-free 
area of 500 m2. The n peers move according to a SMOOTH mobility 
model [7]. which mimics real human movements. The value of n 
never changes, i.e., when a peer leaves, another one is automatically 
added to the network. The n peers want to watch a common video 
and may perform interactivity actions during the video playback. 
We give further details related to our experiments in the subsections 
to follow.

a)	 Interactivity and Video Type: Regarding interactivity 
actions, peers can execute the following ones: Play, Pause, Jump 
Forwards, and Jump Backwards. This is the same interactivity 
model as in the original proposal of BitCover for a user’s high-
interactivity profile. The common video consists of a short 
video lecture of length 37 minutes (2,199 seconds), for a total 
size of 5,370 MB, encoded at 20,000 kbps bitrate.

b)	 Data Transmission and Delay: The peer’s total bandwidth 
capacity is 100 Mbps for 5G technology, and 250 Mbps for WiFi 
Direct. The data transmission can suffer delays and losses. For 
the WiFi- Direct connection, we use Friis’s path loss formula 
to compute the signal strength between two peers. The delay 
and packet loss are then calculated using the distance between 
them, the packet size, and the signal strength. For the 5G 
connection, we use a delay between 5 and 20 ms besides a 
packet loss probability of 4% as in [1,2].

c)	 Simulation Model and Metrics: Our experiments are 
implemented in the PeerSim [8] simulation environment. 
The hardware platform is an Intel Core i7 (2.6 GHz), 24 GB of 
RAM, running a GNU/Linux operating system. Table 2 has the 
four-performance metrics assessed in the experiments. They 
may together yield evidence of system QoS and client QoE. 
The computed results have 95% confidence intervals that are 
within 5% of the reported values, for a total of 30 simulation 
runs.

Table 2: Performance metrics used for evaluation.

Metric Notation Definition

Download Rate DR It estimates the peer’s average rate (in kB/s) to receive video pieces that may be visualized by it.

Discontinuity Time DT It estimates the peer’s total average interruption time (in seconds) during the video playback.

Initial Seed Overloading SO
It estimates the percentage of piece requests (over the total piece requests of all peers) that is handled by 

the initial seed.

Piece Rate PR

It lies within the interval of 0.0 to 1.0. It is the ratio of VP to TP , where VP estimates the peer’s total aver-
age number of pieces received and visualized by it, whereas TP estimates the peer’s total average number 

of received pieces that may be visualized by it. The closer PR is to 0.0 (1.0), the less (more) efficient the 
piece-selection policy becomes.
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Results and Analyses
We outline that our experiments are mainly inspired by those 

already shown in the original proposal of BitCover. The main 

difference is that we now call attention to results under a different 
analysis view. The DR, DT, SO, and PR metrics are depicted in Figure 
1 in function of n. From this figure, we get to the observations that 
follow.

Figure 1: Performance analysis.

a)	 All three proposals show adequate numeric values 
regarding the chosen metrics [9]. Thereby, they may all be 
deployed in real VoD streaming scenarios.

b)	 The BitCover proposal outperforms the two other ones at 
the DR, DT, SO, and PR metrics.

c)	 The IB-A proposal deserves attention due to its simple

d)	  implementation. One implementation point is worthy of 
note: the delivered pieces are stored on interme- diary peers 
connecting two route endpoints.

e)	 Under the MTV algorithm, WiFi-Direct channels allow for 
offloading the backhaul-network traffic. Besides, the centralized 
streaming server plays an important role by sending pieces 
directly to peers via 5G when no peers (via WiFi-Direct) can 
satisfy requests.

f)	 BitCover also makes use of WiFi-Direct channels to 
offload the backhaul-network traffic, but it does not deploy 
a centralized streaming server as MTV. One implementation 
point is worthy of note: the coverage criterion optimizes the 
network communication- channel usage.

Final Conclusions and Future Work
Focusing on multimedia streaming, this article analyzed the 

effectiveness of deploying the BitTorrent paradigm in 5G wireless 

networks. We did this by examining three recent literature 
proposals: BitCover, IB-A, and MTV. The experiments were based on 
simulations that evaluated a set of important metrics in multimedia 
streaming scenar- ios characterized by different network sizes. 
From the experiments, we concluded that the BitTorrent paradigm 
may play a pivotal role in bandwidth usage optimization within 
each 5G cell site and, consequently, help to leverage the potential of 
the 5G technology to grant a high-quality video-streaming service. 
As an extension of this work, we especially consider conducting real 
measurements in order to ratify or rectify the simulation results 
obtained herein, besides possibly proposing other BitTorrent-
based algorithmic solutions.
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